The purpose of this paper is to provide the systematic procedures of case study research. A robust case study protocol in the context of societal and ethical issues with a relevant guidelines will set to show how data should collect, present, and analyze. This paper takes in particular the context of Responsible Research and Innovation (RRI) as the phenomenon and investigates on how to apply the methodologies, which could assist us to identify the boundaries between societal and ethical issues and the emerging ICTs. As such, to interpret the collected data and build theory inductively, to have an excellent basis for further qualitative research within RRI context, systematic procedures are needed to conduct. This paper uses a holistic view to the literature for providing guidelines for conducting and reporting case study research for RRI context. It defines the information that needs to be gathered from the cases, the way this data is to be analyzed and the processes of reflections to be undertaken. Checklists for conducting the case study protocol are linked to each step of systematic procedures and applicable for researchers, ICT managers, reviewers, and readers to allow them taking account of societal and ethical aspects, in particular RRI principles in emerging ICTs in a proper way. In seeking to investigate on emerging ICTs for addressing human concerns, a single analytical research method itself might not be able to corroborate the research objectives [31] . To overcome the problems of investigating on such a contemporary phenomenon, the case study methodology is well suited for generating deeper understanding of issues that are hard to investigate in isolation [7, 31] . In essence, studying of a contemporary phenomenon in depth in a real-life context, providing novel theoretical insights, or developing studies in a holistic setting all could be met by applying case study research.
INTRODUCTION
Societies need to think about how humans and their interactions with future technologies should be taken into account. This requires an in-depth understanding of present human interactions with technologies. To achieve understanding of such real-life phenomenon in depth, substantial contextual conditions should be addressed to identify the nature of societal and ethical aspects of technologies. As new technologies spread further into our personal and social lives [11] , as the acceptance of emerging technologies and their effects on personal lives is continuously growing, modern societies need to solve current problems of the future faces; despite the uncertainty of the future and difficulty of studies on novelty, one may investigate the recent concept of addressing responsible research and innovation (RRI) principles in emerging technologies. In this spirit, emerging information and communication technologies (ICTs) have a highlighted role of current changes in our lives. As such, considering direct interactions between humans and emerging ICTs as well as finding out how we could integrate RRI principles into research and development phase of projects in emerging ICTs are our main concerns in this work. While societal and ethical aspects in emerging ICTs will light up as the foreseeable future, the current approaches of how address these issues are problematic; thus, we need to identify what kind of method we should apply to investigate such contemporary phenomenon, how, and through which ideal steps?
In seeking to investigate on emerging ICTs for addressing human concerns, a single analytical research method itself might not be able to corroborate the research objectives [31] . To overcome the problems of investigating on such a contemporary phenomenon, the case study methodology is well suited for generating deeper understanding of issues that are hard to investigate in isolation [7, 31] . In essence, studying of a contemporary phenomenon in depth in a real-life context, providing novel theoretical insights, or developing studies in a holistic setting all could be met by applying case study research.
The ability to apply a well-suited case study research is of particular matter given the enhanced need in addressing qualitative research methods in a broad field of study [10] . In spite of criticizing the case study research for lack of rigor, flaw in providing scientific generalization; and being biased by investigators, the critique might be fulfilled by applying suitable case study protocol with a proper guideline for understanding the study contemporary phenomenon in its natural context in depth [8, 12, 22] . In practice, while few researchers are succeeding in achieving proper understanding of societal and ethical aspects in emerging ICTs by applying suitable case study methods, there are many more researchers despite being expert lack the systematic procedures to apply for achieving that success [31] . Thus, the need for having a suitable set of systematic procedures that contribute to the quality of the research is needed in the literature.
Therefore, the final questions picked up by us in the sense that what are the systematic procedures steps -ideal steps-for conducting case study research? And how to apply it in addressing societal and ethical issues in the emerging technologies? These questions critically dig up some interesting action points from an action project to recommend researchers, ICT managers, reviewers, and readers in stressing societal and ethical aspects in emerging ICTs.
This work renders the main action plans for the case study research method. It explains the scope of different qualitative research methodologies, details approaches, and render the ultimate checklist for case study research steps.
BACKGROUND

Qualitative Research Method
Qualitative research methods would develop a strong applied orientation either for addressing research questions or designing methods procedures [10] . Different types of such research methods would apply in a variety of disciplines such as social sciences, human sciences or socio-technical systems. In essence, qualitative research claims to investigate a complex phenomenon "from the inside out" [10, p. 3] and describe real-life issues indepth (e.g. interactions between humans and emerging ICTs) for gaining deeper understanding of social realities. As such, in our work, a qualitative research method; in particular case study research is set to investigate RRI through a more involving and open approach rather applied approaches of other research strategies; those strategies are more objective-oriented and may raise large standardized quantities and normative concepts [10] . While for addressing RRI principles in emerging ICTs through standardized methods, one may design his/her fixed data collection instruments (e.g. questionnaire) to gain fixed outputs about the subject of investigation, qualitative research methods scope is set for more being open to what is new about the phenomenon studied. In this way, perceptions of societal and ethical aspects can be described likewise their boundaries with emerging ICTs might be identified in much tighter and more focused way. On this basis, we evaluate the different qualitative research methods and their likely contributions to the field. By so doing we choose case study research as our project research methodology.
Hence, in order to choose an applicable method in our project, the logics of the qualitative research approaches need to be welldescribed. In this context the concept of case study research is gaining our aim. This paper follows the most widely used definition of case study research, which is that one Yin [31] argues:
"… empirical inquiry that investigates a contemporary phenomenon in depth and within its real-life context, especially when the boundaries between phenomenon and context are not clearly evident." [31, p. 18] It is worth noting that in order to be able to identify societal and ethical issues in emerging technologies, we would have to set an appropriate scope for our empirical study. Considering this fact that societal and ethical issues comes from fundamental changes to human entails such as human capabilities, choices, privacies, etc. we therefore need to address these societal and ethical changes in emerging ICTs; in doing so, three other major qualitative research methods might also be applied: § Ethnography, or participant observation, which is a social research method designs as "… it does on a wide range of sources of information. Here, there is a set of facts worth to state. While each single analytical research methodologies primarily set its own purpose of research, either exploratory, explanatory, descriptive, or improving research purposes [28] , it is important to note that all those purposes could be fit partly by a certain research method that is case study research.
Reference to characteristics of research methodologies explains key aspects of ethnography such as: being mainly 'descriptive' method to portray a phenomenon and try to tell the story, the emphasis on development and testing the theory [6, 15] and "developing an alternative view of the proper nature of social research" [20, p. 6] . Based on these theoretical aspects, ethnographic methods, like participant observation, unstructured interviews, and archival materials may be applied in case study research.
Likewise, action research method' primary objectives may highlight this methodology mainly as an 'improving' approach of a certain aspect of the subject of investigation. This paper follows the idea of understanding action research as a philosophy of life [27] and, in line with Greenwood [17] , sees it as:
"… action and research, reflection and action in an ongoing cycle of cogenerative knowledge". [17, p. 131] As such, the purpose of generating rigor actionable knowledge from a robust action research fits closely to case study research objectives [28] . In light of these insights, action research methods, like semi-structured interviews, may reflect on data collection procedures of case studies.
In spite of rising contrasts between and within schools -Glaserian school and Straussian school-in using the grounded theory, a common view from ideation to grounded theorizing, in line with Locke [23] , will follow in this paper in that grounded theory is:
"…Moving from theory that was developed by thinking things through in a logical manner to theory developed from rich observational data." [23, p. 19] This perception captures the critical points that reflect in the grounded theory: compatibilities of the grounded theory and symbolic interactionism [14] , being mainly 'explanatory' method in addressing conceptual framework of phenomenon studied, and the modifiability of this theory/methods package [13, 15] . As such, the grounded theory by its methods, like participant observation, semi-structured interviews, and archival materials, by having a symbolic interactionism theoretical background could address fundamental processes through 'why' and 'how' questions.
These insights lead us to a more holistic view on qualitative research method in that either of above-mentioned methods was originally used for a certain research purposes either exploratory, explanatory, descriptive, or improving objectives; although case study methodology as a versatile research method may hold all purposes in all.
Case Study Research in Emerging Technologies
The nature of research question(s) is probably the most fundamental rationale behind choosing right research method [31] . In essence, research question(s) should be traced over time in dealing with study' operational links. For contemporary research areas where we have relatively little knowledge about the topic, when we miss adequate literature with profound practical experience, investigation on relevant phenomenon within its reallife context in-depth through a concrete research question(s) would be suggested [31] . In these cases, theory building from case study research is a common way to create a theoretical basis using empirical evidence [8, 31] . In essence, in seeking to develop insights about individuals, groups, and organizations, and about processes, relations, and related changes, case studies are commonly used in sociology, political science, social work, and business and technology [31] . It is therefore reasonable to conduct case studies in areas where we are going to investigate humans and their interactions with technologies. Interacting of humans with emerging ICTs lead to a numerous related artifacts in that the most important item needed is increasing knowledge about social and individual lives. Research on addressing societal and ethical aspects of emerging ICTs is to a large extent aimed at studying on how the changes in ICTs and their consequences affect the interaction way of humans with the world. Emerging and enabling ICTs is increasingly borderless and, given the complexity of humans and their interactions with ICTs, it is worth to compare processes, relations, and related changes on the matter, across involved stakeholders -individuals, groups, and organizations. In light of this issue, since both societal and ethical issues -the phenomenon-and the emerging ICTs -the context-are highly pertinent to each other and suitable for case study research, understanding fundamental contextual conditions helps to carry on designing case studies and distinguish this method from the other research methods.
In addition, nevertheless case studies and other qualitative research methods may overlap, the case study unique position is secured as it could be dealt with a full variety of evidencedocuments, artifacts, interviews, and observation-beyond what might be investigated in any other single research methods. In fact, while case study research' primary objectives may highlight this methodology mainly as an 'exploratory' approach of the subject of investigation, it might integrate 'descriptive', 'explanatory' and 'improving' perspectives on the phenomenon studied.
Hence, the boundaries between societal and ethical issues -the phenomenon-and emerging ICTs -the context-should be cleared, interpreted and (ideally) inductively connect built theory and collected data. In this spirit, the aim of the researcher should be to build the theory from the generated data by detecting patterns within the findings and afterwards hypothesize, which is consistent with case study research [9] . As such, the case study research covers the logic of design, follows data collection techniques, and conducts specific data analysis approaches to study on a contemporary phenomenon in depth within its real-life context, which all these aspects fit to our study aims when we are seeking to address how to identify the societal and ethical issues related to emerging ICTs.
Case Study Protocol Steps
The process of conducting a case study protocol in almost any kind of empirical research includes major steps covering different design components; these components provide an overview for the building theory process:
I. Case study design: Research question(s) of the case study in accordance with objectives of study are set and the case study is getting started.
II.
Data collection design: instruments and protocols for data collection are crafted, the case selection criteria are set, and unit(s) of analysis is/are specified. § Field notes: The logic of linking the collected data in addressing the societal and ethical issues of emerging ICTs is identified.
III.
Analysis of collected data: After collecting data from each individual case, cross-case pattern would be applied besides using divergent techniques to interpret the findings and analyze data.
IV.
Shaping outcomes and enfolding the literature V.
Reporting: highlight the lessons to be learned
This process must have a flexible design strategy in where a numerous iteration steps should apply to reach theoretical saturation [7] . Thus, steps II and III may be conducted incrementally according to set objectives and research question(s). This work does not offer the space to discuss step IV in details independently; therefore its terms pop up at step III and V.
Collectively, during the stage of conducting case study research methodology, the project has to design a robust case study protocol with its relevant guidelines (action plans) to collect, present, and analyze data fairly in domain of ICTs. Therefore, cases are based on the area of ICT. A further focus of case study protocol in this project is to provide the necessary academic rigor to record, analyze and synthesize the comparative cases to assess societal risks and ethical issues. The step of rigorous scientific observation and analysis is essential to demonstrate potential benefits for emerging ICTs at large to follow up societal and ethical issues.
The purposes of the following action plans for addressing the societal and ethical issues related to emerging ICTs are to guide readers in determining when, where, and how case study activities are conducted and who is responsible for those. Hence, items that be considered are: (I) Case study design (II) Data collection (III) Data analysis (IV) Case study reporting
CASE STUDY DESIGN
Our case study design contains a set of activities, instruments, procedures, and general rules. In essence, case study design assists us to protect objectivity by providing explicit descriptions of the steps to be taken. Such design contains information on the specific questions/objectives addressed by the study, the description of the case(s) and its units of analysis, describing contextual events surrounding of cases, the search strategy for identification of relevant studies, and the rationale behind the selection part for inclusion and exclusion of studies in the review [5] . Peer review on case study design will mitigate the risk of missing relevant data sources, optimize interview questions, and address specific roles to include in the research to assure concrete relation between research questions and interview questions. Finally, to address changes during the research project accurately and track them accordingly, the case study design would be monitored regularly to avoid any mistakes.
This paper categorizes key findings and the overall focus of the case study design and will summarize a set of items related to protocol design.
Our study objective is how to how to implement societal and ethical issues along the value chain of ICT. This main research question would be focused along the whole project. In reflecting societal and ethical issues in emerging ICTs, the question raises that what is the most straightforward approaches in selecting case(s) to look for data; the case may be an individual, a team, a project, a product, a technology, an entity, etc. having settled on the design principles of the case(s), the next question is what is the unit of analysis within the case. Likewise, information about the relevant individual, group, project, product, technology, or company could be collected for the unit of analysis.
In principle, the embedded unit(s) of analysis would take within this project. Embedded case studies design, where multiple unit(s) of analysis is studied within a case, is our choice to take for case study protocol.
In essence, this paper is going to look up at four ICT companies as cases while we are seeking to study on four distinctive projects under those companies as units of analysis. All projects, obviously, are in the domain of ICT.
Since the eligible number of cases and units of analysis is large, a three-stage screening procedure is taken. The first round of screening process contains collecting archival data from candidates in order for setting the operational criteria. In our example, series of theoretical considerations was undertaken to generate case selection criteria; after through clustering the candidates, the third screening stage applied by which we select four cases, one pilot case, and two alternative cases. Naturally we also revisit our earlier operational criteria along the case selection phase regularly -iteration process -to assign suitable projects as units of analysis.
In order to present our case studies consistent and coherent and having an approach that is scientifically sound, we should to a large extent control what data is collected by defining cases and their relevant units of analysis in terms size, domain, process, subjects, etc. adequately. At case study design phase, the cases could distribute either across a specific industry sector or a range of industry sectors depends on the research question logic. In our example, case studies are designed by interviewing four companies perceived to be actively developing a range of ICTs. Our criteria for the selection of relevant projects were as follows: § Actively engaging in research and innovation activities for developing ICTs (Hardware-oriented or softwareoriented) § Recognition as reflecting societal risks and ethical principles in firm policies § Coverage different source of funding for projects (from purely public funded projects to purely private funded ones)
Quality of Research Design
One common aspect of research design is that how to check case studies with regard to the quality. According to guidelines and tactics in judging the quality of research designs [7, 21, 31] , the high quality case studies follow four design tests include:
The cases and units of analysis must explicitly check in terms of using multiple data sources on data collection, should maintain a chain of evidence to allow reader to follow data from initial research steps to ultimate conclusions in a feedback loop style, and have a rigorous scientific observation step by peer-review to fulfill construct validity. In our case studies, we involved our investigators in collecting evidences from different available sources in that we could triangulate the data. The peer review for the quality assurance purposes is applied at any stage.
Ethics in Case Study Research
Regarding activities involving human research i.e., the case study research, issues of research ethics must be considered [18, 19] .
There is a set of actions that must be fulfilled to gain ethical approval for the case study research, particularly in our work for ICTs cases. Main activities in case study that need to be ethically assessed include: All involving stakeholders must explicitly consent to participate in case studies. In our work, we captured the experience and opinions of ICT industry thought leaders on the concept of societal risks and ethical issues through interviews, collected quantitative data from all kind of stakeholders (industry, researchers, users and policy makers) by applying Delphi exercise, and obtaining the experience from group of experts in focus groups. Since the handled information is confidential we used a consent form along all activities. A separate form is required for each activity.
Beside a consent form, accompanying participant information letter to support the application is needed to invite participant into the research project.
The participants should be informed about the research outcomes; such set of feedback during research activities enhances the validity and fosters reliability of the research. Moreover, all research activities must be recorded in some ways, as it is not possible to take full notes and conduct an effective action at the same time. In addition, before using transcripts of interviews and observations, researchers must ensure collected data, by removing any reference to particular persons or companies, is anonymised.
At the end, our case study design is adapted to the needs in RRI in the emerging ICTs and applies related terminology and guidelines mostly from social science and information systems.
DATA COLLECTION
Different data sources will apply in doing our case studies in order to mitigate the risks of one interpretation of one single data source. In essence, our case study protocol takes into account different viewpoints and roles with regards to project path and uses as many sources as possible. Such multiple sources of evidence allow our investigations to address broader range of relevant issues, converges data in a triangulating fashion, and develops lines of inquiries. We are seeking, therefore, to use an impressive array of sources of evidence and extend our observations, with semi-structured interviews, archival records, and midstream modulation method.
In the main scenario, this paper tended to conduct fully transcribed semi-structured interviews with five project managers and members in two rounds, apply two rounds of collecting project documentation and archival records (product flyers/financial reports/archival records), and circulate survey data among 10 end users of products. In principle, To optimize our observation upon the company's activities in the area of RRI, the understanding end users' feedbacks to product(s)/service(s) will be are largely helpful. This paper is seeking to present and observe firm' interaction with end users. In doing so, we invited users to fill in a survey concerning their experience with the project / product. The authors will work with the company in developing, distributing and analyzing the survey.
Alternatively, however, it was supposed to conduct "Midstream Modulation (MM)" as qualitative method and "WIAT+" as quantitative method to measure the impact of societal and ethical issues on industrial projects. This method, however, did not choose for the final data collection due to lack of having practical experience on acting professional human scientists. In fact in this method, our investigators were supposed to go to study on four assigned managers/members of each selected project for twelve subsequent weeks (2 assigned project members play MM group and 2 remained participants served as comparison group (Cgroup)). All four project members should have had a background in the domain of ICT, work on the same project but studied different technological aspects of the project.
One of common sources in both scenarios is the semi-structured interview. Interviews offer the added advantage of having lines of inquiry of interviewer, simultaneously asking controversial questions in a focused, or in-depth manner. In fully structured interviews, however, researcher is looking for a meaningful causality between constructs; such interviews may be seen as a formal survey, have been standardized, and conduct with closed questions.
In contrast, interviews could be held in an absolute unstructured manner in which interviewer guide conversations rather than being fixed with questions. Such interviews may therefore prolong over an extended period of time. In essence, these interviews with highest rate of flexibility use likely for oral or life history interviews, group interviews such as focus group, and survey interviews [25, 26] . Unstructured interviews are set to explore on how people qualitatively experience the phenomenon.
To explore and describe of the societal and ethical issues of the emerging ICTs, the mix of open and closed questions is recommended to see individuals' interactions with the phenomenon qualitatively and quantitatively. Hence, semistructured interview is applied in our case studies. The initial findings of the pilot case were coded, categorized, and evaluated to allow us to edit interview guideline and recapitulate what the emerging ICTs should represent responsibly and ethically.
In our cases, we notify interviewees with regards to project ethical approval and ensure them that gained information from interviews, sensitive scientific and technological details of projects will only be used for the our project and will not be used for any other purpose.
In a nutshell, for the current case study method, we visit the cases on specific occasions over a time span of twelve weeks. During these visits we conduct interviews with approximately five members of staff. We do interview each member two or three times.
Personal field interviews are held with the CEO/high level strategy manager, the CTO/high level tech manager, the marketing or sales or CSR manager, the R&D manager, and a member of R&D staff. In doing so, we send interview participant information sheet and a consent form to all potential respondents in which tell them it is important that they understand why the research is being undertaken and what their participation will involve. Moreover, to permit a triangulation of data and provide valid observations, we review the company records, in particular project records. Hence, we ask the companies to provide project materials with regard to sustainability, responsibility, codes of conduct, ethical reports, corporate social responsibility (CSR) reports and etc. We assure them that we will treat any such records as confidential and are prepared to sign relevant nondisclosure agreements.
To optimize the study' result in the context of RRI, understanding end users' feedback to product(s)/service(s) will be helpful. We would tend to observe the company interaction with end users. As such, we invite users to fill in a survey concerning their experience with the project / product. To do so, we work directly with the case companies in developing, distributing and analyzing the survey.
DATA ANALYSIS
Qualitative data analysis methods are applied for our case studies. Such analysis contains examining, categorizing, tabulating, and testing to draw empirically based conclusion [31] . The basic aim of the project analysis, which is obtaining conclusions from the data, induced by keeping a clear chain of evidence. We carry out case analysis in parallel with the data collection processes. In addition, since our case study follows a feedback loop, new insights during the analysis may require us to redesign the original research design. To investigate such new insights and discoveries, we update interview guidelines to gain new data in controversial cases. To reduce biases of analyzing, at initial steps of data analysis peer-reviews assist us to optimize the authenticity of the process. In fact, the preliminary results from data collection are transferred into a common analysis process and invariably we keep tracking and do report at analysis stage to increase the validity of the study.
This study applies NVivo as computer-assisted qualitative data analysis software. The tool assists us to code and categorize large amount of collected data as narrative text that conducted by semistructured interviews, MM, and survey data. NVivo also codes and categorizes large volumes of written materials, such as archival records, press articles, etc. NVivo is compatible with SurveyMonkey as data collection tool. Therefore, we use those for both collecting data and data analysis.
The analysis of qualitative data is conducted in a series of steps [24] . First data is coded, which means we put information into different arrays in order to code the text according to certain theme, area, construct, etc. we also add investigators' comments into the coded data (with codes or sub-codes), such as memos. As its result, we make a matrix of categories and locate the evidence within those categories. To examine the data, we create data displays, includes flowcharts and other graphics. Such flowcharts help us to identify a first set of hypotheses. Primary hypotheses could be frequent phrases in different parts of material. These identified hypotheses, which use in parallel with data collection under an iterative process, would be optimized regularly; in turn a small set of generalization can be formulated. These series of steps are executed iteratively to meet the ultimate goal.
Our analysis will show that we utilize all the collected sources of evidence. We develop rival hypotheses, cover key research questions, and use as much evidence as available. Likewise, our interpretations would account for all the sources of evidence and our analysis sought to address as many rival interpretations as possible. We address irresponsible research and innovation along the value chain of ICT and seek to reflect both responsible and irresponsible innovation aspects into our analysis and interpretations.
Finally, most significant aspects of case studies would address to reflect our expertise in carrying out the analysis since one may need to have a careful and detailed analysis work in this section.
REPORTING
The case study report tells readers what the study is clearly about; explicitly the case study elaborates the societal and ethical issues related to the emerging ICTs, shows itself as a significant communication device to communicate a clear sense of the studied case, provide a history of the inquiry, indicates basic data in focused form, and articulate robust conclusions for readers.
In essence, the multiple case studies consist both the single case studies and some cross-case chapters. In our case study, first we coverage single issues such as presenting CEOs perceptions about RRI principles as separate chapter and then conduct the cross-case studies, which appear at the end of report in that the societal and ethical issues related to the emerging ICTs would monitor through the lens of all industrial stakeholders.
Our case study reports are regarded as part of a larger, mixed method studies that other methodologies would include.
To increase construct validity of the case study report one may argue to have a review procedure in which peer-reviewer comments assist to rewrite and optimize the report.
SUMMARY
The case study research is conducted for corroborating substantial understanding toward the investigation of contemporary phenomenon. Case study method is a suitable methodology for social science research. Similar to most case study research on social science, this study was focused on framing of describing, understanding of the unclear boundaries between RRI as the phenomenon and the emerging ICTs as the context in real life.
This work aims to provide a concrete checklist for conducting and reporting case study research to reflect societal and ethical issues in the emerging ICTs. For having such as checklist, a set of iteration stages in design phase should set out. Research question in conjunction with research objectives is first determined. Instruments and protocols for data collection are crafted, the case selection criteria are set, and unit(s) of analysis is/are specified. For our certain case study, the logic of the linkage of collected data with the societal and ethical issues in emerging ICTs is identified. The data collection methods are namely interview, observation, archival records, etc. After collecting data from each individual case, cross-case pattern would be applied besides using divergent techniques to interpret the findings and analyze data. Finally, the researcher needs to shape outcomes and enfolding the literature, highlight the lessons to be learned, and report sufficient data.
Similar to other guidelines this checklist is also need to assess in practical scene to corroborate all its action points. Further results will come after checklist evaluation while this paper has set relevant checklist that can be developed to further studies, in particular in reflecting societal and ethical issues in emerging ICT.
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